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(54) MANUFACTURE OF SECONDARY BATTERY NEGATIVE ELECTRODE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the contact resistance between a current collector and 
a sintered body in a negative electrode containing silicon as active material by baking a coating 
film containing silicon and a base material consisting of a conductive metal foil or mesh. 
SOLUTION: To manufacture a secondary battery negative electrode, a binder and a solvent are 
added to a negative electrode material containing silicon to prepare a slurry. The slurry is then 
applied to a base material consisting of a conductive metal foil or mesh, and the solvent is 
removed to produce a coating film. The coating film is integrated into the base material and 
sintered by baking under non-oxidizing atmosphere. Since the contact area of the interface 
between the sintered body and the current collector is increased to integrate them together by 
baking under non-oxidizing atmosphere, the contact resistance between the sintered body and 
the current collector can be reduced, and a negative electrode consisting of a thin film 
improved in conductivity can be provided. 



LEGAL STATUS 

[Date of request for examination] 13.10.1998 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 2948205 

[Date of registration] 02.07.1 999 

[Number of appeal against examiners decision 

of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1 998.2003 Japan Patent Office 



<19)B#SBMW (JP> 



& m # ^ ^ < a > 



ai)&aftiiiBftBg## 
#^¥11-339777 

(43)&BBB ¥Jj&ll¥<1999)12/!10B 



©Dlnta* fft?JE# F I 

H0 1M 4/04 H0 1M 4/04 A 

4/02 4/02 D 

4/58 4/58 

10/40 10/40 B 



SlE8!3ft *T K*«©&6 OL (465) 



(2i)mm#*t 


4*K¥10- 142960 


<71)fflKA 


000000918 












J|£JSK10^(1998)5^25B 




JlomfAB. B ttW 1 TB 14#10* 






(72)«9J# 
























(72)«IH* 










Wfclll«*n«l;iLim«1334Sifi ?E£t!fc££ 














(72)5MB# 










ft»0lKHilRlUm»1334SJ8 raEHSCd 














(74)ft?BA 













(54) [38W0>*#] n^mWftfiSOSifi^te 



(57)[ g&ft] 



(2) 



mWW-l 1-3 3 9 7 7 7 



b ) ±k* 7V-«: mm&&m<ofextt* 

mt^L *>*tbt> ic, flfete* *6 x£* A>*> fc6 -fc 
[ im*RZ ) ±IE*^ ^>C5f5X 

{ W*«4 ] ±BEft«*r»tt«flcWJ5C*^, 10-2 

ooo<i m-o*>3 es*^3 BtttorKiBttiffl a«b. 

[ flft#*5 1 9R«r4trflWmi: 'V 
fc6fc&fc, »mtt&©«)»SXtt> y fc6S# 

±tLtyf^ AlMUfiW^ ft 6 % 

«S*fc#«»tt*«»**fcy 
#*«»K«r*tpH<*tt»W»b *6 

[ JB9iaflMfctt91] 
{ 0 0 0 1] 

I »9lcojR1-6ltt!?#»] *<<&$:mW&b 
[ 0002] 

Affii£4MKrStrK*ft*y WArMfti^Mn 
TV>6i«, ^wt-Cfc Wc*^ ^-^/iWfioAfitttt 

ouRsa5ffi*oTv^6, ^o^sim^Tii, ta&ras 
rub j5t*/<u * * t> ic«tia& ixfctt. k»l tn<* tu-c 

I 0 0 0 3 J r<OHt«^^£it>6^K<03M^lim 0 
fcfl!%> «20 Xt'U>* % mMt. &fi*S^2 0-3 0 

fcra%&tf£?i3 o -4 o woe *vcv>*. 



*ftlc#*L/j:v*ti«>* J * oflt«l«ft<rl!llH» 
i-6fcv^5 MHA«*6. ±E«>*igLfcfll««:ft 

1 0 0 0 4 J KT, *tt*aafcD »»ft«r*a*$* 

«*-cwiaw-6«*^*nrv^. us*ttmrcw 
'>ftic»b-rcfc*«-c&6fc«>, ios 

<i-6£fc*i"C£„ Hlttf«fl*yfc& «1**-tt6 
C^mS. 01*1** #03^5 -2 9 9 0 90 

lci«»tr* ^fo6 v.^tt«*)Wt»o«te*lclHB*flE 
#Lfcftffi«\ #§8¥8 -1 8 0 9 0 4 ^«(C|iy * 

6. 

[0 00 5 ] ftlMMMttLTttU tt*, a-* 

* ( MittfWniBe 2-i 2 20 6 6 f, #ffi¥i -2 

04 3 6 1 W9*Wl»( WrOB^2 -668 

5 6 ^O^fiM^^, ^036 2 -2 3 

4 3 3 #Iffl¥4 -1 9 0 5 5 5 ^ 

«) <OjR«a*(0«**t»^«3B*nXV^6. U^t, # 

ttfig^ is] ^ ttr v *6 . 

[ooo6]^:t, <o»Sfi:*B*:$* 
6fc>5>, ^-f*xi««o<b*»«:*«»«Ilturffl 
v\ ft««rW««8Wwi«4:*ttXV^6. «*tf, 1*D3 
-2 9 6 0 2 Li .Si (0 £x ) 

m^4:CT^«rfis4^-r^^r^^ ^fc^nfl¥5 -7 4 
4 6 3 *£*flUCIl, ->y a>»ttft4ria&4fc«fcLTfflV^ 
=7 > >~ t 9 Ate^r Wiflc"r6 ^r«fe 

[ 0 00 7 1 IRW, l|ltt«:fi5^^t) wSft^rifl 
***6fcO, 4r^*«rl«teltfci-6ft««r«l*(rcW 

[0008] 
[0009] 



MtkX$ZZ.k*^M\~Xm8.Z1X*Li><OV*>Z>. ifl 

xntt , 

Wb-fru «>5 t £ t> ret tezztz 

[ 0 0 1 0 J ^SSfr^tfS&llS* &ttt££Aft>fe 

[oou]^ ±«&&«*tt*lci*, ^^®T^{bi- 
^*XI«w^4fcfr % *a»ffl^«<b-*-**m 

Xnfo%#&<DlftET* 6 0 0 -1 400 , C<Oia&ft(ffl 

[0012} ±I2S&BSS:^-r5tfi^irii, #m 
J: 0 J:BS*t#JME»i-3 :fc<c<, 81*^ <*>-*Mb 
[0013] ±E«mtt^ffii Ltli, *7^f 

[0014] ifc, *&w<n-&m.mmfim\*. *-<m 

[0016]*fc» ±SEfc^*Mfc&fctf>JlC$ li, 1 0 

-2000 iim-e^:t*Wl< % '£&K*MftfM< 
30-90 ma%o^>r^&c/i 0-70 fifi%<a## 

m&&JR<omXMyis~t>*bKZ&ttkZ8tJ$.i,* % 

10 0 17] ^«wof^sii^^-^m«iic. ta 



(3) #Dfl¥l 1 -3 3 9 7 7 7 

^b^W^tatoe«rtT5ci:^»*Uv> 0 

[0018] 

*£WK/f^S^#t&*£ LTI*. f£i&f^ MS» 
v>r^t)fflv>6^-C^, ^*<r»trfb*«ii«rJHir%-C 

*4%<t£to*s =»->WJIS, S^-fSBR^fb* 
®7c$nr^>r^iw^bL^6^w^if?>tv^ 0 ^tt 

*L< , g»i4^9 9 .9 9 9 ffifi%WT<Ot, <oa*# 
¥^^^0 . 0 1 ^mtl±10 0 amWTOfcOW 

[0019] 4c»onic/nv^ft«*r»4ictt, m« 

9 ^{bi-6^W#?tT. ^{b#IS^T-C, 4r-f»a« 
00 -1 4 001C, #*U< l« 0 0 -1 2 0 0 ^"C^ 

[ 0 0 2 0 ] ifc, »jfeJffl-Cfi!<bi-©*ri4^ LTI*. 7 

mflg. *->u^«fjis^rott«!<btti»i»* r 
tt7fuy % ^xtyh^^* 7^h7ty, h!)7 

*mt&toxn*<r>ttwt*, *>*in±±wb**«>K* 
«<r£jft^& « try ^«*«*rf e> tr y +t*» 

[ 0 0 2 l J ^^t, SWcfflv^Mitmti^JKIcrt, *^ 

(i3 -10 0 jim*tB&UV\ 

[ 00 2 2 1 *tt**»0»»^a*ICrt* 



(4) 



«0Q¥1 1 -3 3 9 7 7 7 



\? =Lt\,TiVz»— yu, tit*) tf^wfoy K^S^i&fe^fcD 

[ 0 0 2 3 ] ±IB£te&&*&J£-f*ta#ll* ffl 

S^ICIl* |»jfcl 0 8 3 tWT, L< 117 0 0 - 
8 5 OtTifoS. 

[ 0024] ltt«^W«CO«&-tt<rli»-r*fc 

ft l=Ht, fttt*t»*»#«)ff« Iil 0 -2 0 00 ^mt 

[ o o 2 5 ] *&91<o*ai£#i4 s HM¥«3^»«iSr 
i: +»«tti"SJ:7 15-60 %03tta*«r«ri-& 

[ 0 0 2 6 ] *&V\<»lEmf£toKt U XiBv^fe jE«? 

*roi4. fc^fcoronotrat et/fl-c* , l 

i .CoO:, Li iNi Oj, MnOj, Li MnOi, L 
i .Mn>04, Li .Mn ]f 04, o -ViO» f Ti Si 

[ 0 0 2 7 ] 4»m<M£ jtsftAWMri*. 

^icy ^Aft*»*H«*V^I4y *"*<Mfc*tt«:«« 

lie ottott»lcffl»r^ ft* 1> c^fcHtf v>"f *vb teffl 
*Tf}ET&S* LT 14. 0ftll^^i/^- 

f/u*f^-#*-h, 1, 2 -i^< h 
1. 2 -C^h ^i^*^ b . 

JtVy. fh9tKo79>, 2 ->Wh7t K 
1 , 3 4 -^fvl—1 , 3 

^fD-h I) A% /^Uuzih y yu % ^^y^h y /K 
1 , 2 -*s*anx.#ls % 4 ?VU-2 -+<>9 J 
> s 1 , 4 -v? T~U — /K m-f^, 

Zixe)0^ft«;<«^l B*J|lttTttJli1-« 
L , 2ffi^±$r{tfflH-*Ci:t>T£6o 
[ 0 02 8 ] ^#8* L-CI4, «*tfLi CI On L 
i AsFi, Li PF,, Li B F 4, Li B ( C 
•H») «, Li CI , Li Br t Li I i Li CHaSO 
Li CFiSO i( Li Al C) 4**<Wtf&tl. Ztl 

[ 0 0 2 9 ] ^«WiCffiffl$n4iS5^®«fm«Ki4, 



•T6«»^ #y ^<o£? *#y >*n 

*y **i'.v**iwk, ^7^b = 
k y /u, #y ^otru>^^K *w>ifli#-*fc±iBJ|5 

[ 0 0 3 0 ] ±E8W=r*»€>ia^ltrfc1ttttl4, 

v>fcftfcti^ix5o 

[0031] 

[ XlkMl 1 *flR<0»fi«9 9 . 9 %, ¥«ML?&1«f m 

L> 8 0^-03 PIH«{fcS*fc. ^wtfflv^7x;- 
A'WJBll^ B-^J^-/^«a 8 %) i 

5 o Si5lw3 0 %*/W*ryu-rfc K ^c^SWl 35^25 
%T>*-7*7 . 5 gJJfriE^L, 8 5 ^Tl 0 5 ^0 

-f -/H»HSWb»«rS[**BB»Tl 1 0 0 

•0X3 NfRftfiKL. ttAv»»lcJ:0 „ >r 4 

=-y 7^wn -^^^-2 -troy K^JSSJteJfi^T* 
7 y -tttcL . v >a <Dffimc&ttL 8 o t:icT«: 

&Lti&, 2 2 mm X2 0 mm» tK$ , mmffllC2 

3ffL^. ^^^aBKraW^BHaTQ 0 0 

•C-C3 fl#raj«|fiS£L , MLti£fflLt r«>ftlBKtt 

I12 2 0 pm-Cfoofc. 
[ 0 0 3 2 ] JEffittftOJ:? iCLTf^WLfc. ^Jffify 
^ AL l iCO^^fift^/Vuh Co CO»&*/Htl : 

>v-ca*JB*Ufc», -err 8 0 0 1C1 ttffl 

fifeH5flEl . 3 t o n /c m'T2 0 mm X 2 0 m 
m, R£$0. 5 mmW^Uy h (^Q/E/^^U 8 0 
0TCT1 OB^fUJJtMLfct W^iEfig^Lfc. 
[ 00 3 3 ] HM9fffl4 % xfUVA-a-h £ ^ 
/UXf— aK*— h Ofcfcfcfcl : 1 rS^^ttEICLi PF.5r 
1 mo I /\ ^Lfct><OtfflVNfc. 



(5) 



ttWWl 1-339777 



[ 0034 ) w<o«icLT^K$ixytAsm«irt:^taT 

(0035] 

y f>On fvV-2 -fo V K ViSfffSrffiV^C*? 
y — s> f alcfe^ffc, 2 2 mmX2 0 mm 

Kwmz ,7so t-c3 BfrfBMra&tfe. nmm t wu&*> 
mteft^frmt l*:. <oAffi&te#*>J5£ 1*2 o o 
nmth-ott. sit. mmm t RtticASttNi*fMi 

(0036] 

( 3ISS0¥3 ] ft?RR<Ol««9 9 . 9 %, lim 
/i^^+K-CMttKttLfcK, S3&#ffl*T6 0 0 *C3 
fe»»aicF?tfSE**BB«Tl 100t3 *MH|-0«WtL 

y^^cSim 8 ot;ic-c«:®Lfc&. 2 2 mmX 
2 0 mm«^ «tt0U £ pa*<D»fKrfTi»Atti: 
Lfc* C «2 4 0 //mTfcofc. WT, 

10 0 3 7] 

[ JtttMl ] AffilCTtiHfi^^ 2 0 0 «mO^»x 

ft^2 0 mAh fc::;i5ffi?&l2> -rt-CMfcflcttfft-r 
5:H^d»ofc, *<Mtib. y Aft'AtSlcf* A£ 

&i iz*r, 

[0038] 

ttfcU MttlcMfft, 140ti:xm2 0mmx 
2 0mm«f t ¥fc:/t'*&-CJE#Lfct>0&AJE 
ttfc, wtf>Affi^&iB8a>i?3l22 1 0 /im"Cfcofc. 

(0039] 



«1. 



JfclKMl 
lttW92 



ft*&fi (mAh) 

8 0 
6 2 

9 8 

5 
5 



[0040] 

i ni&m i wmwkk tfyfMMtB 0:20 

O^i^fC, =F«tt#Bi«lT-Cl 0 0 0 *C3 B#ffi 

ffi/£Lfct)<3£A#&M£*LTfflv\fco r 
rcAtt*LT^ttfi&fc*te1-<5fcfclc, «lT*>.fc?fc« 
Ml* (MUX. 5fetttttttt*rffl*Lfc. 

1 0 04 1 ] :o«^90g MMLX* /<-fV^fc 

fO-^^fyi'^/ y lt/c 

rrfc&^fcm, 8oot:T3Wfiict, Ate£Lfc. 

ZOK?(O^UfcaKW/?$ltl 0 vm-CZ>r>tt. 

[ 0 04 2 ] jEISII, a/VUh fifty 88 

SIC AiL, 1 t /c mV>flE/rertffiU Rtttt©iE« 

[ 0 04 3 ] ttMHtt* X^-Wi"*— h /V> 
/U^-Hf^-H 0>&£«ttt( ftmttl : 1) CLi PF 

ft IS 2 . 7 V-4 . 2 V, fB$lt«fc£0 . 5mA/c m*X 

[0044] 

[0045] 

( ] Atttttft^aKfffr 1 ooo^mirLfc 

2 ic^-r 0 

[ 0 0 4 6] 

[ SSlffiW J Afi5«E^ailKOIKJ?S:0 . 9 nmk L^W 
^tt, IMM4 fcPI«©»mcJ:0 frofc. »%«r«2 

[0047] 

[ ^J£0»J8 ] AattlSfiffiOBSi9«r3 0 00 iimirUfc 

w^tt, #fcW4 tm&nmipizj:*) ftoiz. &&&& 
2 ic^-r. 

[0048] 



&2 . 

AffiB5/5t( Km) 
^K5^J4 1 0 

'SMM5 100 



A«il*m^fi( mAh/g) 
6 0 0 
7 5 0 



(6) 



#D3¥l 1 -3 3 9 7 7 7 



nmme 1000 so 

mm\7 0.9 3 51 

3 0 0 0 2 0 

[0049] 

[ mmms ) mm* &%#®*t8 o o «ct3 bmuhur 

2 0 mmX4 0 mmW^^fl:^ 
t 0 0 5 0 ] IEtta<0*:£r$£2 0 mmX4 Ommttfc 

[0051] mmi*^^ h t 

lmol /\ ®ML1Ziy<OZM^1t. 

[ 0 0 5 2 ] r«*lzLTft«*;h,fcA3m»** Sta 
-C-S«*klRLfcft* *«|C*H-*««K*J5 . 3 mA 
( 4 0 mA/g ) TJJ ^*A£t?A&ffliS&£lfcL/t 
^20raA(l50mA/g) <Dffi«E<rC&#cm8*5fc 

I 0 0 5 3 ] 



[ 0JJ 4 1 

(mAh) 

20 0 
10 5 0 

[0055] 



(19)0*B#3W (J P> 02) & Jffl & f^F & <A) 



(ii)ttBttua£tffi#{f 
#51^11-339777 

(43)&BBB ^11#(1999)12^10B 



(51) IntCX* 
H01M 4/04 
4/02 
4/58 
10/40 



F I 

H0 1M 4/04 
4/02 
4/58 
10/40 



A 

D 

B 



«*8fcft *T W*B©S6 OL (461) 



(21>fflHS# 


1911(710-142960 


(71)tHEBA 


000000918 










(22>miSB 


¥/£lO¥(1998)S£2S0 




*JtS8*5*tK 0 *ffi35*IBr ITS 14#10^ 






























<72)RW# 


*B 








Si«lU«Si«lIi^afl334S« ?6aEl*3$& 














(72)«W# 
























<74)ft!!A 


#S± Will g <*2fi) 








fi*HiaR< 



(54) [#9!a>£Sfl r^Jc«4fflft*0®fi^fe 



(57)[ Btt] 



